Introduction
The Weddell Sea is believed to be an important component of the ocean-atmosphere system and is a significant source region for Antarctic Bottom Water (AABW) [e.g., Gordon et al., 1993a, b] . The circulation is dominated by the Weddell Gyre, the structure of which is described in detail by Orsi et al. [1993] 
The Experiment Ice Station Weddell i (ISW) was established in late
January 1992 on a floe of multiyear ice located over the continental slope. ISW initially drifted southwest toward shallower water, then turned northward and traveled downslope to deeper water, after which it continued northward roughly following the 3000-m isobath (Figure 1) . Gordon et al. [1993b] review ISW and its associated measurements.
We collected approximately 700 microstructure profiles using the Rapid-Sampling Vertical Profiler (RSVP) [Caldwell et al., 1985; Padman and Dillon, 1987, 1991] between February 26 and May 27, 1992. These dates correspond to year-days 57 and 148. Throughout this paper, time t will be given in decimal day-of-year 1992 (UTC), where t -1.0 is 0000 on January 1. Most pro- [Tennekes and Lumley, 1992 ]. This assumption is generally valid when e is sufficiently large that the buoyancy or "Ozmidov" length scale Lb = (e/N3) •/2, is much greater that the viscous or "Kolmogorov" scale, Lk = (y3/e)1/4 [Dillon, 1984] . This condition can be written in terms of an "activity" index AT = e/yN2: if AT is greater than about 24 [Stillinger et al., 1983] , then a significant fraction of the total velocity shear variance will be found at spatial scales that are unaffected by buoyancy.
Prior to calculating e, the velocity shear records were edited for obvious spikes resulting from anomalous fall speeds or encounters with biota. Additionally, shear values greater than 3 standard deviations from the mean shear for each 2-s interval were excluded from the variance calculations, since the majority of these large shears were believed to be related to biota impacts or 
ISW Upper Ocean Hydrography
The hydrographic structure of the upper ocean helps determine the physical processes that can cause the vertical transport of heat and salt. We therefore first review the principal features of the upper ocean hydrography at ISW. For reference, a profile taken at t -76.018 is shown (Figure 3) . A thin, well-mixed surface layer that was present during the earlier portion of the experiment typically extended to a depth of 20-50 m and was bounded below by the seasonal pycnocline. Below the seasonal pycnocline, a weakly stratified layer was found. This layer had potential temperatures (-1.9 ø to-1.5øC) and salinities (typically 34.3 to 34.6 psu) that are char- 
Vertical Mixing Processes and Rates
The primary purpose of this study was to investigate the rate of heat transport from the subsurface Warm Deep Water (WDW) to the ocean surface. We concentrated on processes which occur within the permanent and seasonal pycnoclines, since they act as barriers for heat flux. In this section we first discuss the heat transport processes expected to be important in the permanent pycnocline, then review the transport mechanisms in, and the destruction of, the seasonal pycnocline.
The Permanent Pycnocline
On the basis of the hydrographic structure discussed in the previous section, the most likely processes respon- Two methods were followed to determine the thermal gradient and H. 1. For the range of temperatures for which steps were commonly found, each profile was categorized as consisting of "large," "medium," and "small" steps, based on visual inspection of profiles and ignoring layers less than 0.5 m thick. The layer thickness, H, for each category was then estimated from a more detailed inspection of several typical profiles for each category. The mean thermal gradient was estimated using the difference in • over the depth range in which steps were found. In the permanent, midiarttude thermocline, a significant component of the total diapycnal flux is usually provided by mixing associated with shear instabilities of the internal gravity wave field [Gregg, 1989] 
We estimated H from

The Seasonal Pycnocline and the Mixed Layer
The final obstacle to the upward flux of heat from the WDW toward the sea ice is the seasonal pycnocline, which isolates surface effects, such as mixing driven by surface stress and cooling, from the deeper waters of the remnant winter mixed layer. The seasonal pycnocline is located at the base of the surface mixed layer (SML), which is a water layer of nearly constant 0 and S in contact with the ice (Figure 3a) . In most cases, weak vertical gradients of both 0 and S exist in the SML, particularly deeper. For purposes of discussion, we therefore define the lower depth bound of the SML as the depth at which the temperature is 0.04øC greater than the average temperature of the upper 20 m. Potential temperature was used rather than density because was better resolved in the RSVP data than S. This is a reasonable approach since the seasonal thermocline and halocline coincided during most of the experiment. The mixed layer temperature, •ML, ranged from-1.85 ø to -1.89øC during the experiment and was near or slightly above freezing (typically within ""0.02øC, based on the corresponding salinity range of 34.10 to 34.45 psu). 
